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Tracking Pollen for Asthma Alerts in Public Health DSS (Luvall) 



Earth Observations 



MODIS & NPOESS-VlIRS 
MOD9,MOD09GA, 
MOD09_SPA, NDVI/ 
EVI_SPA, MODLST_SPA, 
ASTER 

Burkard pollen samplers 
ASD-FR 

spectroradiometer 




Early 

Warnings 


Better understanding 
about asthma/pollen 


Asthma/Ml health data 

y 


Value and 
Benefits to citizens 
and society 


Reduced medical costs 


iTth alerts 
Optimize hospital staffing 
Allergists alerted to pollen timing 


Fewer inpatients 
More accurate diagnoses 


Predictions/ 

Forecasts 


Partnership 
Area 


Identification of pollen 
source, timing and 
transport 


OGC Web Map Services 
Apache Web Sever 


Decision Support 
Systems 


Enhanced NM 
EPHTS & CDC 
EPHTN 


SYRIS 


Inputs 

Outputs 


Outcomes Impacts 

NASA and UNM, UA Partners 

NMDOH and CDC EPHT Systems; SYRIS 
Practicing Allergists 
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Top pollen-producing species ■ 



Los Alamos 


jumper 

pine 

Alternaria* 

oak 


Albuquerque 

mulberry 

juniper 

ash 

goosefoot 

cottonwood 


ragweed 

goosefoot 

Cladosporium’ 

Myxomycete* 

cottonwood 

mulberry 

aster 

elm 


pine 

elm 

aster 

ragweed 

sycamore 

oak 

willow 




PollenCasI: for Tucson^ Arizona 


VERY HIGH 


HFGH 


MEDIUM 


LOW 


J«> ACTIVITY 


Tree 




m 


Grass 


Weed 


Forecasted LeveLs 




rwt 




• Lack of stations 

• Count frequency & reporting lag time 

• Different sampling instruments Rotorod Sampler/Burkard 
Spore Trap 

• Only indentifiable pollen “grains” 

• Expertise in counting/indentification 

• Refusal to release sampling information-” M/ie do not 
reveal the sources for our data for privacy and 
proprietary, competitive reasons. Some pollen counts are 
conducted privately, and are not meant to be broadcast 
to the public” 


Growing Degree Days - the average of the daily 
maximum and minimum temperatures compared to 
base temperature, T^ase- (usually 10 °C) 

Response to length of day 

Species differences 

Climate - Variability in Precipatation 

Weather 





^ne Dult Simulations and Forecasts 

i^ity of Arizona*. ’ . ' • * , 

~ nee & University of New Mexico 




Rhoenix dust storm - 7 June 2006 
Photo by Robb Schumacher Arizona Repul 


Department of Atmospheric 
Sciences 





http://www.atmo.arizona.edu/faculty/research/dust/dust.html 



Weather - DREAM 


W.A.Spriggfor MSFC June ‘08 


Adapted from Betterton ppt 


S. Nickovic et al., A model for prediction of desert dust cycle 
in the atmosphere, JGR 106, 18113-18129 (2001) . 


Yin et al.. Modeling wind-blown desert dust in the 
southwestern United States for public health warning: A case 
study, Atmos. Environ. 39, 6243-6254 (2005). 


Yin et al.,The impact of using different land cover data on 
wind-blown desert dust modeling results in the southwestern 
United States Atmos. Environ., 41, 2214-2224 (2007). 


PM2.5 

(all) 


98.00111 


73.50 


^.00 


24.50 


=■ 0.00 
micrograms/rr 
1 


121 


December 15,2003 0:00:00 
Min= 0.20 at f2,l 1 1 li Max= 98.28 at f87,80l 


Dust REgional Atmospheric 
Modeling (DREAM) 
system 

■ MM5 

■ WRF 


Valid 2006^6-04 0500PM MST 10M Winds(kts) 


UA WRF 10-m wind forecast 






and Pollen Transport 



jpnaaBliaBi 


Pollen sources derived from 
phenological maps 


PHAiRS Dust Animation Client 

49 hr Dust Model for User Selected Point (pmlO) beginning on 01-07-2008 at 00:00:00 hours UTC 


NASA MODIS data 


REAM - UofA numerical 
orological particulate 
port model 


Dust Animation Key 

■ AQI 1 (1-60ug/m3) 

■ AQI 2 (61-100ug/m3) 

■ AQI3(101-150ug/m3) 

■ AQI 4 (151-200ug/m3) 

■ AQI 5 (201-300ug/m3j 

■ AQI 6 (>300ug/m3) 


Dust Concentration Plot 


UTC Houis (starting at 00 houts, 20080107) 


*Wilcox Playa DREAM Model Dust Concentration 
•Silver City DREAM Model Dust Concentration 



Final Product - predicted concentrations of 
pollen in time. 


•jmmo.arizona.edu/ research/dust/ dust.html 





LAND COVER SOURCE 
Southwest Regional Gap Analysis Project 



Biodiversity for AZ, CO, NV, NM, UT 




daily pollen counts (grains/m^) 


2003 Los Alamos daily pollen 
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date 


daily pollen counts (grains/ m^) 


2006 Los Alamos daily poller 
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Pollen Strategy 

Select Juniperus spp. of Interest 
Map PoUen Source 
Estimate Emission on Test Date 
Prepare Model 

■ Insert Terrain & Pollen Aerodynamic Characteristics 

■ Insert Source Emission 

■ Insert Meteorology 

Simulate Downwind Pollen Dispersal 
Evaluate 



Juniper Pollen 



Good News for Modeling 

■ Pollination Dec-March, 
litde confusion with 
other po llin ating plants 

■ Juniperus pollens are 
(mosdy) spherical, 20um 
size 


Juniperus virginiana 
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characteristics of male juniper 
f^^rapppies at different bud density levejs 



Enhanced Vegetation 



3039 site 1 “®“ 3039 site 2 3038 site 1 3038 site 2 


70-90% densit 


MODIS Juniper Time Series 



Juniper Pollen 

Near-surface concentration (Nm3) 

PREAM 






Environmental ( 
PUBUCHEAi™ 
Tracking ^ EPHT USa 
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He'* MsKics EFHT Ac cli catkin Hcnne Lc£ Cut Data DiKxi¥e''y &achs Maocirg AcpIicEticna 


NM racking Home 




tG uae thla ni3|i 

The layers that you have requeited to map are listed belo'^. To add 
then to the map click 'add to map'. When you first add your EPHT 
query layer it will appear above the other layers in your map. ’^ou :an 
use the arrcwed buttons beside each layer in the table of contents :o 
move layers up and down in the list for viewing. Navigation cortrols 
for the map are just below the map. Hovering ever any of the controls 
gives you directions for their use. You must have popups enabled in 
your web browser in order to be able tc query features in tie nap. 
You can use the small locator map above to zoom on the map in 
addition to using the zoom button below the map^ just click and drag. 

Map Layers from; your EPHT data search 

DREAM dust output PM2.5 - 

Classified 24-H- Mean 200S-04- add to map 

llTOOiOOiOOZ 
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Table of Contents 
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I EKcellent 
I Good 
I Moderate 

^■Unhealthy for Sensitive Groups 
Unhealthy 
Very Unhealthy 
Hazardous 


DREAM dust output PM2.E - Ciassifiec 24- 
Mean 2009-04-ll“00;00;00z 
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'Aater System Boundaries 
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tranking. cdo, gov 


National Environmental Public Health Tracldng ISIet?iwDrk - Windows Internet Ejqslorer 




File Edit View Favorites Tools Help 
^Convert ▼ Select 

A ^ National Environmental Public Health Tracking N... 


0 Page Tools ■ 


\ 


CDC Home 


Centers for Disease Control and Prevention 


Your Ontine Soufoo for Cred ible Hoolth Informotlon 


National Environmental Public Heaith Tracking Network 


Home 


About Tracking Program" 


■ State & Local Tracking Portals Indicators & Data 


Secure Portal 


Tracking A-Z Index ■ 


ABCDEFGHIJKLMNOPQRSIJJVWXYZ# 
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TFLACKING A-Z 



Environmental causes of chronic diseases are hard 
to identify. Measuring amounts of hazardous 
substances in our environment in a standard way^ 
tracing the spread of these overtime and area^ 
seeing how they show up in human tissues, and 
understanding how they may cause illness is critical. 
The IMational Environmental Public Health Tracking 
Network is the start of that system. 


Page Options 

T ext Size: | H 1 1 | 

I , Printer-friendly version 
^ Get Email Updates 
Bookmark and Share 


The National Environmental Public Health Tracking 
Network is a system of integrated health, exposure, 
and hazard information and data from a variety of 
national, state, and city sources. On the Tracking 
Network, you can explore information and view 
maps, tables, and charts about health and 
environment across the country. Learn more about 
tracking. 


Tracking Hot Topics 


Healthy Homes 

National Environmental 
Public Health Conference; 
Oct 26-28, Atlanta 


Environments 


Health Effects 


Info by Location 










Resources 


Communication Features 
Document Library 
Quick Reports 
Technical Notes 


Contact Us 


^ Internet | Protected Mode: On 


^ 100 % ^ 


3 ISToveff Group Wise 


Natrona r Environ m... 







Syndrome Reporting Information System™ 






• Real-time, Syndrome-Based Reporting Tool 

• 2-Way Real-time Communication System - 24/7 

• Automated, Immediate 'Alerts' to Public Health Officials (PHO's) 

• Health 'Alerts' to Vets, Doctors, Hospitals, & Schools 

• Web-Based Tool for Easy Syndrome Entry and Communication 

• Geographic Mapping of Disease Outbreaks 

• Connects All Health Care Providers to a Common Database 

• Instantaneous Geographic Mapping of Disease Outbreaks 

• Full compliance with the requirements of Public Law 109-417 (the 
Pandemic and All-Hazards Preparedness Act) 




Help 


bYRI5> 



J Login Public Health Alerts Public Health CIS Analysis I Public Health Alarms Clinician Information 
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Incidence of Fever with Skin Rash 
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Incidence of CNS 
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Incidence of Severe Diarrhea 
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Map 


Human 


Veterinary 
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( Export Raw Data j 


Aug 12, 2008 11:18:39 AM 


Log Out 3 


RIS will be used by Public Health Officials for interactive display of PREAM pollen maps, syndrome 
porting and alerts 



'^The residual signal indicates that the pollen event may influence the seasonal 
signal to an extent that would allow detection, given accurate QA filtering and 
BRDF corrections. MODIS daily reflectances increased during the pollen season. 

The DREAM model (PREAM) was sucessfully modified for use with pollen and 
may provide 24-36 hour running pollen forcasts. 

'^Publicly available pollen forecasts are linked to general weather patterns and 
roughly-known species’ phenologies. These are too coarse for timely health 
interventions. PREAM addresses this key data gap so that targeting intervention 
measures can be determined temporally and geospatially. 

'^The New Mexico Department of Health (NMDOH) as part of its Environmental 
Public Health Tracking Network (EPHTN) would use PREAM a tool for alerting the 
public in advance of pollen bursts to intervene and reduce the health impact on 
asthma populations at risk. 

SYRIS provides direct feedback from and to the health community. 


